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invention also rslatss to a oalt in lexer f i ip lea i ag a 
asqaanee of data synYboIs and a danad: leO;eare for demaltiple 
a no a. multiplexed aeqa>oo:.-e or da Oa symbol a . 

s — O i„ i i L' J_ d 

Peak transmission rates in sedaaless eoteaaavieat.ian systems; 
have eteadily increased during tee last years, Boverasr, pea 
traasraisrdoa racaa are still limited for eaa;<-pie das to pat 
icaa , 't'i saeatroe aval hatii it a aad fading. 

Transmitter dt ie a highly effective eaoOaiqna for 

ah a fading in wireless eoemaaiostioas systems.- Severa 
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from the first ta - i 
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uords and « a r.a:d is ni I 1 x 3 differ* il 

tr=sriS5T.itt.e.r antenna . During transmission the daia words ar* 
spread (or multiplexed* in t>^ time doaaru 1 * r 

rare Ling the data ? a * a sis 

£ 3 tie) ~ s v rr;:':> 

A further transmit diversity scheme for a . » - <. systt 
is spaoe - iti icy ca * o sp; toy oodir 

a signal is encoded i.oto several, decs words and aseh data 

v v t o ' oi v ^ > i i h-y 

r. re asms tiring- the date symbols oi each date wore, on orthogonr 
finenuaaoiea.. i.a, orthogonal snbasrriers . An exemplary sober 



led sign a 3 pr< y rf no dooai.e. 

although orthogonal frequencies are available and the data 
words could thus also be multiplexed in the frequency domain 
fa i.a 3 ha to the fact th d u3 n.Iexing in tl frequ . 

u n , v j a t ^ 

ersa c - * > > - ' v pos- 

sible in a iraanonCY selective fading ens rami . However., in 
a » ... > . % c > » m , N ^ ^ 

taied - aria the tin ' o m rr.nl I: i. 



ous'iy multiplexed is the time doma 
ma r*j~ m >~ .a *~ v oru h m 
me man m ; 
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words in a eaidaacarraer e diversity system nra.cn can 

* hi ^.,0 w ^ •= : 3t <" u * ~i.ro 5- <■ t""^ 

<;<:\i:-:-.i:\ \ tr:o eye- terns . There is also a need for a corre- 
y - 1 r ^ ss ^ - a * n a - 

5'RIhP DESCRIPTION • THE - FtthO Ted 

The exiat eed is b:i.ea r u t 

oat a t-e „ . o , \ v. ' " " - < ' < 

comprise he £ of germ r pl\xx 5 < f Sats Locks 



said one 01 more date blocks ere to be malt iplexed in a tiise 
dees \ e or in a frequency doeafn and the step of ,ro t.;>.:\ \ 
the data ear da of the date blocks la accordance with the re- 
s' des err ret. 1 en 

The melfcielering method of the invention is rot restricted : ' 
as? t dr y soh as long a c; at; 

transit diversity scheme enables to generate from a data oh. 
aal a glare lity of data blocks having the above structure* 
For -\ 

end- of. permutation allow to generate enoh. data blocks, href- 



rably.. the geeereted 



l&ck code (STBC) 
ans?rdt diversity 



reovar, the lareation is ^ " rests: feted to any 
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ras per 



Preferably t the 
neither of trans 
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>n -5 bkool L a >" ce ~ r * * 1 ore U n N re- 

ceive a rococo:; 7= ;m:o : o: da 1. toe receive > » - "f "> of 

?a v- > n - t .o v i v. can be applied. However, other re- 

's ceive diversity schemes may bs asod as well,. 



According , the invention, it is decided on a data black 
Level haw the da t words are tiuiu p rxe t'h lecishri 

on lore,-. thmd . m r. , i - " m < > > i do- 

aain irom * < ~ U « la 

, ><<;<- or 

varying r.i s ^ c > t ~< fche "? It pie; 

method according to the recension can be applied in various 
Wireless comsusnhratioa sy sterna vr. treat major changes doe to 
the specific * i £ p e\ "v. f oil it iced t ectipc the 

simultaneously tor a plurality of data blocks, For example, 
it can be decided for a sequence oi data blocks that all data 
words comprised within ilea sequence of data blocks are to be 
\u *- ri»\^ *t s v)v * * coi - x or ~o « t \ do- 

main. 

The ■ ,.. \ \ *■ > < .. \., m ; v.<Ji 

one more trainerd - * * e trca 

mission oooatrsiots or one or raore data -related toroiomotsion 



transmission constraints relate to system specific con- 
s i s- - "cm ; ' m svri mal I xp_^.nbip 

structure 3 signs 3 



\ i a- or the sciuci are of the data o - 

The. data symbols may be 4a rived *\ the data signal in vari. 
am ways depenhant on. the. t ■.ansae. a nivea5:d.y scheme « t ,ju is 
used- ! for example, the tracer.;, v - <■ v scheme of. per - 
nntatd.on _s st IS dat ymbc U; contains a h lata 
\ ;■: dii a* pe 1 at v. of i a\ i ! (% ., ^ 

v , ^ - v 1 > f -i 

laa x v ling is «s ae < art 

. t -m? a < i 1 - w ~ s .a. „_ ^ •> i a - --a, , it 

symhoiz xana - ; - th.ia Lit data signal. La f a sis di aeraate 
a ^ t t opera ; such a eg i 

onvp - ' 
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discrete inicaasation symbols. For example, the data signal 

way have the structure o£ vectors, each vector ca.v . a a 

fare aba of ma :> s (bo T L ~u r » ^ the 

jrd:cca;na symbols '.v.- depeaa on the specific wira.lass csiiv 
munication system in which the mud tipiexing art: tod accordira; 

i;o i x f ! n - i u v ■> 

t z> ^ >< o - to- a . 
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each data word cannot: arbitral ily be chosen because it may 

t - c » -a * *v the 

lafcs .blocks b;sv£ t< ; >- ~ <e avail 

dj \V v " ^ 5 i 1 

When the data words of a specific data block are to be multi- 
UUAA" v. v. > 3 w *t n 1 - < . - <v bs 

en n u* a in N ^ v h -> < i \ b m of 

elms slots reoui red for Che r. ransnisaion of a sxagle data 
word over- a siccus auboarrier. On the other hand, rban the 
d : sta ?;ords of a Uata blast -r r.a be . ci j * v ? £ 



time- slot . 

---co" w -y _ ^io- a_ v .oo > * 5a < i o 
prise the same number of data vpnbois . If the data .signal 
such a structure that the number of data symbols comprise 
within each data word of a specific data block equals the 
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nicer t cf aata <*\ i c dev.a words of 

g e j Itipiexec n ; l > s 1 T = u Othes 

ta signs ~ sue s ire that 1 hs n 

::ha ^ 1 N up 



- • > > - . ^yKt^ ->h£ t ; n, . vv. t ■ 

jefieed lengt.t of the data signal ar a portion thereof is no 
an ~ o - " - t f e K ' ud . ^ - 

hols which should be comprised within a data word to be rani- 
v e - r ^ . c v - < 'a, :w at ^ i w 

~ - has oi symbols are so 



rangeo ea data erects or cat:-:; a or c.s i-e.-cb are res ;.t;.p ■. exso in 
a time domain &nd a remainder % * mod 0sr e /N5 of data symbols 
is i » k . *■ i n 

cleared, in the frequency 

^ ^ v v v - * < - the 

frequency domain, data symbol fitting problems reaaatirg t -> <. 
the v . s « *- v- i v 1 

aa. I:. a:: x each data \a;a which is to be me 1 ;ai pieced in the. time 
domain can be solved. Such data symbol ratting problems map 
tar \ v s x - ^ « N * - ' - < < <~ pc " k t 

of the data signal has a predefined length because the voire -- 
leea transmission apate;n aaceaaitatea that the preach pec 
tier or the near data; port. inn at a data si cecal coenrraas a 



t „ <_ ! h u >c 1 •> dats 

black are either multiplexed in the time domain or in the 
frequency domain depending on whether or not the data words 
of the last data block contain a number of data symbols whin; 
equals the predefined number M of data symbols , 

So i " i - > -t - •> t - t i - a in v> 

„jan - ocima h .1 , _^ :-ao 0, * a a > >araa^ w ^ata, m -Ci 
data word haa been 11 las traced . According to a ascend, emisadi 
ucro: , the del igaal \ > one c v period c 

> - <• fc -» trans on constrain may 

be i tares it the 



pochroniaacion slgv, > " with eceaseeat ively lor complexity. 
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of 1 % blocks w -v relate to the periodic structures or 
parts of periodic a.e nul tipiexad in i frequency 

domain. By nrul~ip.le.xiuq the datr words; of ttase data blocks 
in the freopaency domain it can e ensured that the periodic- 
ity Oi t pe ' s naintainet 

di . the data words- of dats blocks generated from, periodic 
structures or portions thereof are mult. ipicred in the ire- 



a i t e. 



axed \ - - ' t of o 

generated from a corresponding user data section may 
pd.axsd rtiv - 5 n~ domain. 



Instead of dnta •■related transmission constraints or in addi- 
tion to data-related transmission constraints physical trans -• 
n.i ssioo constraints can be taken into accounc wren deciding 
if the data words of one or i«s specific data blocks, axe to 
be multiplexed in the time domain or in. the freqsency domain., 
according to a preferred embodiment ( the dec is nun is made 
I . i x r ' -< * , ! 

2? more data-reisted transmission constraints and one or more 
- - c I . ( < " " 



and a coherence t.rme 

t, * i/(2 



e t 1 d 



wit > , i; £ ppl - £ n - s the lo mm 

S>0R =2,1 v. - - _ " , 

Many transmit r>r: ;^ require -:oi:aant. or ar lea 

approximately co.nata.ar. eha:\ce : para;-ar- :; -ra oar; jag .u-i .air- 
ed; oae \i ' vfovi . Xi: the data words rare to be aiiltiplexed 
the. - ' v coherence, band 

oidtb as required. This as-ris that the ra.lata.ort 



one elot 
A aoaearat-i vej / large coherence bandeddth requir.es hha.t the 
channel a? doctors of d adjacent, scboarriera have to be add- 
rest constant 

C>n the other hand, .if the data wo rod; ere to foe •anltlplaraa 
the t lifts core i. a, a comparatively large coherence tame is re 
> ' s - ^ , ^ i itic, 

; t| *• T ' E (4} 



i da t a 

ceasing if one or both of the relations is) and (4b arc iaxi 

la he ret en choc f doc relations I 3 1 md (4) 

la fa dt i j lad beat it ta etc: idea that r a a data words of the 

data * i. - - » * u rio ~ < »o * 

or - ~ ■> v i „ , - x "5 - 1 3 - 1 e t- t r 

this •'t * - „o -. — - - - - n an. - , a:, .v. 
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c * „ ^ v w a , „ <- - , 

quency domain, ha a further era:;gaUa changiiig transmission 

t N > t a * k 3 

words of other data .blocks have - be v-ard." i iu the f 

^ .o> . - > < to. << <. U } a * 

< v ' ' j« the 

i s 3 lorn aha an i Sata wo2 > s r : jene - i .:. r 

user d eetit altipj xec >: the £h quency do 
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s;ty each i ntorstar. ioc eyaboi has a a be traaavtitcea froa- aaoa 
tranaaiater aateana, A farther requirement of fall transmit 
diversity , chat, the aateaas signals arc orthogonal to earn 
:>the> I & r :aoa that the data yah - va to be modulated 
acta aaaaaarieaa shied are erthogosai to eaah ether. i\v^ • 
the - centra :an - so be pract \ i a :s:n , axrri ? 

are aat orthogoaal.. 

BRIEF DsiSCKXPTION OF T.HE DRihWIbGS 



the tclloaiag description of a preferred embed 
avenlion la trie light of the saeoiraacT/ing draw 



fig. 1 - ~ ~ ^ 

.: paoco a i a inveou 

aooaaaiicaiion adapted to multiplex data aorde in 
aocordaaca wiah the i v " 

Fit r.hoKV rve- „ J, ~ t - 1 - 1 aM ^n ~na 

H13?SRl,aia/2 aaaaaiard; 

„ < ^ de~ 



i sheiks ti^ u 4 < u >i .di- 

versity scisesa; • 

fig. 6 is a schematic diagram of > " * ^'^m c data words 
In tm time domain in accordance with the inven- 
tion ; and 

Fig, 7 is a ache^st ic diagram at aia.fi pi exxag data words 
is uu irecp p> > % cordanee »i! the in- 
vent ion , 

DESCRIPTION OF idFHa-KRRFU SMBODIMaMTd 

nlthoaqh the present invention can. be used in any mailt icar- 
rier transarit diversity system which employs a transmit di - 
versitv scheme allowing tc generate data blocks caving a 



ivision multiplexing IGFYMi ana whxc.a ati.aia? 
or generation data .blocks froa; a data signal. 
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bice perioreanoe racio ioaai area iiatxaxCCK type , 
k id SRI syce e intended te 

in the 5 P treqxxcxxcy band. A system overview of PXPEPPApP : 
is given in ETS 1 TP 101 6 33,. Broadband Radio Access Networks 

Blot PERI O type 2 Pysta Ore; ,s POC OS) 

and the physical layer of PPPPcypppb „ described in °Ul ft 
101 s> a * - Ei \n 

Tyoe ir Physical (PHY) Payer, VI. 1.1 (2000 -CMK The mul Picas 
riec sobers of OFDM, which is specified ixi the I t- H' N 
n i eq e snviroraa 

j t I re Pes cor 

uni v systeos do not., sappers transmit diversity in 



eysteee nay isee ec various pres.;, ems eeri.cn are xxe reraateer 
exasxpiaxiiy described xeitA respect no the HlPEPPPPP/2 cvcc.ee. 

Pa Fig. 1 a typical physical buret of HlPPRPCYp/2 is llies- 
traced. The physical .burst comprises a preamble co.asiatir.ig of 
preaTpeie symbols and a user data section eonsistixxq of seer 
< > i v - a i o. . f 

are " v ' " " » : . * c ^ o rcci v * sa a -ex. 

preamble. IP si < e ay A: on at it. ate 

a -» ? i > t re. cC.ie ^ cent x ex.; rcn all yzeamtde 

types. This periodic etrccbuPe consists of a short OFDM sym- 
bol C32 oi 32 s&eplas folleeae be two identical - » 0FPP 

1 i i c. .oca. an ->* oxxv. 

of the CAPS OPDP sorbets. Tb.e so-called C- pr eared o depicted in 

Fig.. 1 is used in ElsaRf AH/P far channel est las x. son, f re- 
pxa ac > ~v x xxi a a 1 1 en anxi t ex; ^ r o.n i z ax i the yeri 
yd i c. - 1 sary in ordei 

i io<*. v. v. i - > "xx c ' c .Arc c-pbt ca.pca- 
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1 comprises a variable number N sw or OFDM systole: required to 
, " a v v. t ai ~ o ~F->\ 

symbol of the user data section consists ol a cyclic prefix 
and a useful data parr.. The cyclic prefix consists of a cy- 
I io coot insis t-; ion of t reia paa ru 3 inse b 

ore it has fch reels rs is s copy :> the see sera 
pies of the useful dsr.a part. The length of the useful data 
, i < ^ > < 'the 

cyclic prefix fas a length of either 16 (mandatory) or 8 fop- 



an. v\ " t ■j <- t f "it v m 

extension in the uC^ r domain. According to BlPERLtlh/2 f a 
OFDhi symbol extends over 52 subcarriera . 48 soboar rises arc 
reserved for complex valued cabear.rier speculation a voice a end 
4 subcarriers are reserved for pilots, 

> , , l t } - - ' 1 ^ w - 1 ' ' > , - ^ . 

time direction and in a frequency direction:. Moreover,, the 



- i buret of Fi 

to ^ < * h t i at or 

. ^ < ■ " \ ' to 



or typical HIPHhhAF/2 scerurios tae above re ratcor 0;0 

a.aatetvcly low, Hccesec: , especially io outdoor anvironn-a 
shi a Lively lares dels/ rereads can occur. Coasequensiy ... 
ion (3; cannot always be iuif Hied . Therefore, a erases 
i * " tin dorna 



v 



e^n-~ a t- 8 '* i - v. v . <- a> ' -t ^" i a a- ; 

.bie. However, severe profcisffis arise when STBC is spoiled to 

n > s - having the scr\iCtur« depicted t tig . i > a 

s ami i a r & t roe t are . 

rut • t ^ - - - < ' ' ^*<r<- 

therein have predefined dht. erosion a in the time domain and in 
the * i >. * * >* 

STBC data KOid has . - < N ' ? ids psh a. rhas data unit 

fitting v <> < arise if the x , - of 1 an OFPb' ayar- 
hoi v tare preamble or of the uaer data section re-mot 1 
sapped on an integer multiple of. aha length of one «Y data 
v/ord. Moraovara. when applying ST3C to the periodic C -preamble 
depicted in Fig, 1, the periodicity of the C preamble gets 
lost - This is dne to the fact that the one or more a TOP data 
aorbe relating to the second CS4 OFDM symbol -aill ae ion-gex 
be equal to the one or more STSC data words relating to the 
ii^v CS4 OFPH yaadol the os r? pre? odi ity, towevea 
leads- to the problem that the ay;aboi synchronisation, algo- 
rithms which make uss of a periodic structure within the pre- 
amble can no longer he eigboyed, o ~< the C32 OFDb symbol 

OFDM symbol a attain the preamble, the reason therefore is 
that ia aaae of muiarpath propagation the first Ct4 0F'D£1 eym- 
hol „ k> * - N n m ' a * * , A - \\ a, h 1 .a u 
longer eoaal to she firat egg OFah symbol. 



10 eooprisea a scrambler lib an FBC coding unit 14, an 
eavin-a unit Kb- a capping an ft IB, an Opyh unit 20, a 
f orming ar.it 32, a block code encoder 24 s a i-ra it! p lexer 
radit j n mitts t 3 and a tont o an;b i the block 



•IS- 

code encoder 24 and the multiplexer 2 6 together form as en- 
; >dex tal ? 

the bransceivsr 10 depicted in Fig, 3 receives as input sig- 
nal [ i v u nvtroi s <ol " 
train consists of iaf ormati.cn bits which are to he framed 

into a physical carer, a sequence -f - lb symbols tt be 

encoded, mjlclpiexed and transmitted. 

Upon receipt of a [CP: reals the transeh as Ion hit rare nation 
the u ~, e i r&t I N ronfigna 

physi cal mode cased oa a lint adapt ion t * . ; a physieal 
r t ' , „ ^ ^ ■ - ■ s k a 

esc u rate : e HIPEF.to t.andar< < < 

3/4 are speciiiad which are obtained by puncturing < 
volaticnal reathsr code o.f. rare 1/2. The possible, res 
physical modes ere depicted in Fig, 3. The data: rate ranging 
free 6 to 54 Mbit/s can be varied by using race cue signal a 1 
phabets for mc the OFDM . snd b 

different puncturing patterns to a. mother convolutioaal code 

Once an t physical, node has been onto sen, the N BElS , i; 

Information bits contained vithin the PDU train are scraaahled 
,-ith the ieng ?. sonar bits are then 

outpnt to the FSC coding unit 14 which encodes the b,,,. ;; 
scrarhaled PDU bits according to the previously set forward 
ror corn 

... ^ r " a s n ~u ^ " <r- \ 

; by us?. lag ; ~ - j scheme for r he sse • 
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re s. ^ s. . v m >' - ^ p i N i ? - - oner 

0.00^1 ''Z 

sPSK gitd . -0 s * t - OA? - i Spending n i , 

physical mode selected for data transmission. 

The mapping un: m - IS cocpsks e sCreeo .: r complex valued sab- 
carrier modulation symbols which are divided in the OFDM on: 

c> ryr? . ^ - m.\ „ » 
base bach signal is produced by OFDM modulation as describes 
in : ; < v i , x > ' N 

'h ?0OO-O4 



rhe : i-p <• • oa - oca 

pit 20, ohsre pilot 
the physical boost u 
appended to the Ppu 
rhe physical burst p 



ass a s eon earn - j.» >» s ise t 3. % sv 

ai I be physical burst Co tea block code cac 



The i c < ode f or 24 } < J I 

deacribad with reference raa Pica 4. la general, the block- 
code > v N v o •* o" <. t s s« 
_ \ ^ s * o~ > n } , I t v. K,k 
code encoder JO! encodes sash vector X and outputs for each. 



M of the code 0-0 r C sre derived from she eoraperieatn ofc 
the input vector 3£ and are simp .Is linear functions thereof a- 
of i 

If a receive sicrxai vectci Y an: one- receive antenna in de- 
noted by Y = h : the i i-~ -v > between T and oho 
code matrix C is as .follows t 




where h ;M represents the channel coefficient of the channel 

o t.he . th tran-r-rif: annexraa to the receive aoraon^ n nen • 
eralitation to atone receive antennas is straight forward. 

nicatioa system with tne transmit antennas and one receive 
voce ea;;; is inpr r.ed s Pin h 1 n: t; transmit antennas one 
poesi.bie block coda nan rix € with a coda rate R •• 1 is ; 



Pi ■ H ><0 „> 



For t-u ~- - ^ * > c 

• Led a cod 



The cede race R is defined : o the ratio of tea length K oi ; 
the input vector X and the length M of saeb. code word C x : 

R m K/H 

(S) 



t he . * " ~ e 1 * ■» N 1 org - 

n.3.1 ie generated by the control unit. 32 based on an assess- 
sent oS )e tie iasic c * > ~ "e a.sss$.wmm:. < the 

>- s v. _ „ o oi U:e f „ L 1 

r:.i o,o:;: 26 by oeans of o.e control unit 32 will be described 
inter in sore detail. 

O e in carriers FD? c ufc oi iiod cod : 

encoder 24 is eodulstod onto sobesrriere which are orthogona 
to i ere is joeotrbuld c . oil I i t i e to 
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multiplex a data block comprising individual date ocrds io an. 
OFDM system. According to a first possibility depicted in. 

- i f e 0~ ^ NV ~ ~<~ ^ > ' <• O C*„< k O. " h ^ 

in the i i en direction (STeC) , In ocher words; The data oords 
an U v s luxe c bi ardinq t a > .< 

: o to- liny - > ue. is ^ N sdet in 

Chfe a o , n •<„ ^ t _ j ' s x< 

i hal ids dot r.c pi i nee 

^ p o\i o una data words of a tela block in > form of s 

' i _ 1 » o foe 

referred to an apace- f raqusncy bioed - -U o (SFBC; 

Pa can bo se«i. ; from t 3rd 'P. roe individual data werds 

o f , u ,. v. s > *• s t ; -ii i < ' j 

Sennas. According to ids ooltipl axing scheme of Fig. 6, an 
individual data block is aransoitted on an irdiv Pinal s-ahcar- 
ner over a soma oacervax of 1* ■ >' whs re in b is o, nuithar 
of iaca ayvdncd i ret ho a word am T La the :k.ral o of one 
the data symbols, According to the oultd.pl sa.ing scheme of 
Fig, 7, an individual data block is spread over d subcarriers 
and is tranacd.t tad during a time interval of 7. It can 
Piorg in seen that - - opsipiexinn schema .o. Too 6 lan 
generally be eng-ovad when the relation (4) is fulfill ad and 
the 'I* v. v ' * i 1 « i 



3(0 > . ^ ! - , i v. _ ove.3 

a plurality of tear emit antennas by modulating a radio fre- 
quency carrier with cue output signal of the an- 

r/tsultipleoai e ~r 10 Fit ? i x 

then comprises a receiver stage not depi.ct.ed :;o Figg 2. The 
5 i £0 N *i td oopos s k 1 ex 

foroiag the .inverse operacions c;f r.de components depicted in 
Fig, 1- For example, Ida receiver stags comprises: a descram- 



n u - c ;o 



a deeai ^ cei and lock coa iecode;: etc, 

Sow., the control cr r.he reaJripiexer :>S rill be described in 
more detail with reference to both physical and data -related 

„-n„- \i <- * ^ ~- * - < \ r j i,< 

the =■ o t 
•>vt - _ < h „ . t 

(4) i t » - v ** ' t 

relation O ! ie baKiilcd. This corresponds to the realistic 

». v N - v . is 

better then- Che basic performance of ShBC: tranaennahon. . Basic 

attaints are taken into account . ba such a case the cent red. 
mi* i i i \ 



unat 3.2 rail decide that tea data words of the data blocks 
are no longer multiplexed in the time caeaabe, Inetesd,. the 

data words of the data hiocke are ranitipiexed in the fro- 
o »• 

do ar only p < c trainee have o- en- 

cade red . Should date - related transmission constraints aleo foe 

pc a < t i - i ^ fa 

26 < a. : rcrci;!/ 

eion constraints . 

1 1 - _ t ~ u 

- a iercc ,i - m.e.xt eich the physical 

herat depicted in Fig, i , » the preservation, of a periodic 
scrncuare in the e-praaebie a at the provision of a predefined 
f da t a a •: .... a 3 rd 



wo (d/etmb 



>r j_ an occuj % . 1.01 

t ^ > . r> .\ « ♦ k* s » ~ c 5 - > e i > * 

lata sect ie o ereamhl t s a pa; J.U < 
It is farther c , \ > * " data -related n ~x t 

constraint of preserving the. periodic scrreeore has to be 
f -~ ^ . - a \„ ^ s ^ * we. j,j.,f <. [ u-> - - ^ 

ere with eope > * e iate sect to n s o: a cess 
the \ V* kc ds if late bloc : : a at ng o tk | h 
oa)-u e oe o seto co e cr „ :p s; ( , <^ 5 e^t 
and the date eerie; of data blocks relar.lng to the user dat 



aoble in the frequency dxereio s preservation or tee tree 
the C32 OFDM symbols and the two CS4 OFDM eyehole can be 



According to a second scenario derived from the physical 
horse depicted io Fig, v> tee periodic struetore , t o the 
preamble has to be preserved and additionally the data eyed 
fitting problem has to be rater into accrue o «itb respect t 
the user data section, bike in the first scenario, the date 
words of data blocks derived from the preamble are xm.lt X 

i in a ceo - h SFBC ;b - egaaaey teosr: Doe 

to the data syebol riteisg problem the data words of the la 
data tieook. reistira re :..o e« _o dsta structure certains let 



are 

; ;i.n th SPB t r. • , - s N f 

is h uorer c Cat syrmtols tc he tram 

: one. >: raasv i.c v.tsnna. 



' - >„ ^ V > k - - ^ . i 

constraint, of the preservation of a periodic staauatn.rs with; 

t . >~ Uk w»v^>" S f S TL-t <* >■> TfV;.. ' 9 

n problem is lair-* section, .1 

tb s case the data words of oar;, blacks relating to the pre 
amble rs aultip t a i accordance ad ; PBC i tin \ me do 
maXxi and aba data wards at data biacka to tbe user 

t- - _ ^ - t a „ i 

!(t ana scenario, ha caber words; The data war da nf the last dat 
it % i N s - < < "O j * . t of 

t > % v - 'V \ ^ s. * sat 



taken into sccoant and the physical transmission constraint 
of E,. a •'!/ '£• is at Xeaet approximately fulfilled, la tax a caas 
the data words of data blocks relating to the preamble are 
multiplexed in accordance with STBC .la the time domain aad 
the l wc a of a blocks reiat tc aer d * s« 

than are multiplexed in accordance with SFBC in the frequenc, 
domaism By scrap STEP tor the preamble a good channel estima 
tie tan be j foi >. i 1 < to ! < £ STBC £o h.a p aa= 

hie < ~ * - v \ ^ o i * 

by means or raoeieer algorithms for interference nuppreseio; 
1 > t >- , v t I't la 'k pun 

stable aad SFBC. for the user data section has the advantage 
that data symbol Hitting problems with respect to the usar 
data sect. lea do not appear.. 



a. data- 

La ted and < 3 ion constraint * <. ty foe 

realised in sacardanae with the invention. Also, tbe invert- 
;ioa ^ ' * a - a -n , ; a ^ " <. a 

liffererrt from the structure of the physical burst depicted 
.n Fas, i. hitramayh the invest.; on is preferably practiced 



tr&nssTsit divers j. ty scheme or e cotabinet ion of 
ochsx: fcraxisait diversity schemes can be used 
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CLAIMS 



li . 1 , ^ ^ £ 

) > ,i' diverse ■vy s\o ing 
a:) • .... g • la t £) a 

data black iC} corner is lag data words {C ;i b and each 

:l xvxoi C -\ 5" ~ e o v'.l - N - 

rived proa; a data signal; 
1>) ieternou or* o as a blocks (C) in de- 

pend* it: J 5 s > > ~ < 

tea data words {<b i; } or said one ox no; re data 

■&}: C O f t v 33 " 

Clocks ;C; in accordance with the determination in. 



wherein the data signal comprises at least one of a pre 
amble and a uses data section* 

The method according j claim I or , 

wherein the at least oas transmission constraint son • 

at aes a data -related transmission constraint. 

The method according to claim 3, 

wherein the data -related transmission o cm sicca I of is a 
pre-defined number (H) of data: symbols (er ; b ts:; be com 
prised vichsa each data wort c which is to be molti 
ul seal the time does in 



as (C ;:i b containing the predefined 
ymbols (c< u b are :<o is: lei axed i a the 
lata nor ds : co- i >re cr 



*\ * H>m mt:o 



less data symbole da : ''h are multiplexed, in the lava- 
queeea domain. 

defined K- r ^ ehetea.a -.none t < I » > the pre- 

defined aa^be.r c a: ebol s arranged in 

a&Ust blocks >C with lata words (C ' tfncb >e :\> t - 
el axed in the time domain and a remainder of data* eye- 
hole , ,1a v-,a.,.\ .a- data blocks 0> ad ch data 
word a C anion ~ ad da: 1 i maeney c 

main . 

?. The method according to claim 6, 

wherein the user date Section, of the data signal, has the 
predefined length, 

to the preamble are either multiplexed coma lately in the 
frequency domain oa completely in the time domain da- 
pendent a the transmission conmtraiaat 

§d The method according to one of claims I to 8, 

wherein the data signal comprises cue or mora periodic 
structures {C32, Cc-45 . 

ID.. Tn method aca ma dm I: > clad; 9 

- t > ~, - >- - - s - "C-C "'i >f x ! , d 

are contained ad thin tea preamble. 



11. 



K'l t^d 'Otto; 



iceord ~ ^ " 

,rds i C :k ocX& (C; rsiafeia 

so the user data section are multiplexed in the tide do 
main , 

The method according r.o one of claims I to 13.. 

a eie » 1 to ,u : i > < ( i - - I-*-' i od a,<c 

prises a ph; a X t r s n > s 

The method according to claim 14, 

wherein toe , t - transmission. < t is deter- 

o.heed based on at. least one of a. coherence bandad.dth. as 
a coherence time , 

The method according to ciaix- IS, 

etc.; etc the physical transmission constraint is deter- 
mined by assessing if one relaeionship B,..>>N/T is iei- 
- Lied duexein B io she eohssrence dsn ho It! t h the 
siumber of dan-?; symbols 0od i! ) per date vsard (C u! ) and T 
is the duration of one of tha data syoibois ied' 1? ) 4 

i „ f - ■> . ■> 

sired by assessing if * re jest iocs nip tg>>aT is £ ui - 



o se i aied the das * 

data 



~2?« 

19- The o.eJ:hod according to one or claims I to 18, 

wh i he dat< ock 0 iUx*>& from tl data 

o » < - ^ i .. - ,N 1 ' " ^' f ~n „„ > ^ v 

cion , 

20. «*c v * - " II - * - ' ' - - * 1 

t swlxnls :: u >d at o o sub- 
oarr;Un ^nic u oi ^ ~ . 1 aox 

21, c rait p exei , s id ted tc ultip ex data ?ord in 

t , \ , ^ ^ -a ^.uv n>p :o -XK. o - 

to 20, 

22 . A demultiplexer adapted to demultiplex date words? mult 

33, A transesiocer for wireless? commorient ion t exxuprising a 
least one or a multiplexer according to claim 21 and a 
t ~ a d „ i ' v. c 1 
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